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(54) VIBRATOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem of 
a conventional vibrator that there has been difficulty in 
enhancing the precision of the thickness because an 
applicable effective electric field is small in polishing 
which causes high dispersion in a resonance^frequency 
of a completed 3-leg tuning fork vibrator. 
SOLUTION: A leg elongation direction is selected for the 
Y axis of the crystal axis of a crystal, the cross direction 
is selected for the X axis and the perpendicular direction 
is selected for the Z axis of the crystal axis of the 
crystal, respectively, and the crystal is turned around 
the Y axis by 40-65 degrees. Thus, the effective 
component of the applied electric field in polishing is 
increased while keeping the temperature characteristic 
excellent so as to improve the precision of the 
thickness. 



J 



f 



1 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA0laysADA413196891P... 2006/08/21 



■<i9)0*bw«w (jp> 02) t2r M # IrF & ^ (A) 



#192001-196891 
(P2001- 196891 A) 
(43)£tli B ¥f£13¥ 7.B190 (2001. 7. 19) 



(51)Inta 7 
H0 3H 9/215 
9/02 



F I 

H0 3H 9/215 
9/02 



5 J 1 08 



M 



5 OL (ft- 7 H) 



(21) HJK## ftK2000- 1 171 (P2000- 1171) 

(22) fflKB ¥J*12^ 1 /i 7 0 (2000. 1. 7) 



(71) tHKA 000001960 

so^Kis«]KmEBMi»r^Te 1 #12^ 

(72) 5gw# m# « 

C72D5WW « 

F?-M&%) 5J108 AA01 AA04 BB02 BB03 CC06 
CC11 0C12 DD05 DD09 FF04 
HH04 



(54) \sm<D&m WW* 



(57) CBJfi] 

Xlifc<fc!>' Z WK-gC 3 -SfcttJB** 6 Y W© * f> Q CC 4 

o-65* /ctm&ufc^r^-rsc^cj^r. 




1. S«R 



1 

-rzmn^-v-c&mznz* 7kji*>e>ftSisii!H^c& 
j:^z««c— as-&fctt»*»6 Y#<D$fe o terete a: 

40* £0 £6 5* 

m>m2 ] — 3©sw4«Esai»»6ra— ®^(c(» 

-^r. tt»S^e.srBW©f*o f 4*iPi4l3:S*WFfii«: 
*SSa£W«clgt**a2o©iil6«J*WU R2-3©* 
ttaMiKJSiW- ©M^©4fc&KK:tt UTEC>«ctt*fffc 

fttftwca*). »2'ocDiite»*eA«*wo. ^4 

gg»ail-^ ; Sr@^-r-5/ces6(DHX#§B4?:^-o<D3^g|5 
[ M#9i 3 ] StJfcJi 1 2 f EM<OWM^V h 

2#©W©M©1. 5-2. 5(&4lsfcC4&<&tt4'*" 

or. ^«Kf©«#ffl©4M:4*«c»LTl«^ft^tt 

[aw^s 5 ] 3 xtiit#*4 iBtt©s»-?--e* 

ot, KS*H^*»ST*fc«>©*«**rU <P&ffl<D 
S«S©iH*Jflfe©r-P©«l©tt««©*B©iS 2 <S7* £ 

[*W©»IB<C»"!8] 
[000 1 ] 

a. 

[0 00 2 ] 

©&Cffl<<> ^to&JSSJH^ ITBI 9 icffrrmte 2#©W 

*wr^*^e.%€)#x* s JA<ffl^6n-ccv5 <> c© 

«fc 5 ft 2 JW^X^ft^t* 2 3taz>JW*JW©afe ft to 

%®rt-c. m^tcssswifiucjiEftaBfsjc^ftJStt* 

— K (ffirtiSSi) r&ffi3to£. 2*P*XJRtt-?©#Jg 
Ji&tfcf r «W©g3L4*IWT'««#8£3to. *J*J«t 

f r~7 0OXW/L' (kHz) 

[0 00 3 ] jfiip. !«SII*J!ltfWBK3:iWW-«MK*«» 

|f©«fc9ft«Sf-#*©«l6*»r>fclW , n3&>6. VTR. 

0. «tcfH^J3«W«»«:«SiSto*«fc5ft!IH!f«» 



(2) #Pfl2 0 0 1 - 1 9 6 8 9 1 

2 

*v©««#*lA». Cto6.©^D D D0c4>S*Sl(t-^©^«: 

6 ft & Jssfr^ jwb ^ e> to -c t > 4 a* . sew ns it 

/J«fb««i3*iS*rtiK*9. £/d£ffl<*to&Hftii© 
3Mb. <gaMWtfrtb#3|8*>6h i ci,>&. 

[0 00 43 0*»Uft*»63»ftK<fflt»6toTC»*2»i 

#5aatt-?--c'j^k4fiJHjMW3{b©55ar*^r4© 

U;&©£9&aA#>6Bttr*ofc. Tftto*>. 2 WW 
52»«HF-*ffi<HW«:/J^g<fcr* 4 . miia©^e.to*^ 

JSS»**i« < ft * 4 J: 0 mjJ*& < MW S «fc 5 Kft 4 

©r^8S^#fb#jl3ir*ftOo — ^> ftJ^i^S* 
— JEKff -» * $ /hSffc*- & K ttlWl©JWS S «c*W * 

fttotoSiflfi*jrttft#> ofe. 

[000 51 &JS^$£fc#MiK&#l,ft<,»ffiSb^4 0 
r « 3*©M£&o 3 m&ZMSbttmftMWi*:- K© 
*Jffl*J*iL6to4. 3 l»3a^^*lsraift»W:«l© 
S3Li**©J**D4T?K«»3e3to. toto<fc^;-fci£r 
20 ^Sft^filS:}^. 

f r-7 00xD/L' (kHz) 

[0006] 1#K§Bg5 8-11151 5-3S«rtt*fi 
*ffll»A:4 *©S»ftjaiftWSaK#tt*^S"S**#S4 

or. #x4*s©^si*4©M#«:o«,»r^©J:^ft 
H^ft Stores. Tftto^. 3*©W*W-T4»Sb 
^-{c&or. 0 1 0tcjf&J:5te> W©W#|*K 
|6j5&i-5- to-eto7kS©«SSW©X#to J: Y**«c-g[ 0 A: 
4^SlJ!p6XfA©JS0«CftS«A:W@IE-rS4#. 
2 5* *>6+3 5* ©«H©ftttCC«5er4 4JSiSaRia 
30 K#14#&»4ftSC4#Bl^3toro£. 

[0007] «ttFffi«##»4 UT^Jl*ffll»fcW*»«F 
£B34 3 - 1 1 94fC&»), Sgi54BX#gP4cD^CC2-P 
©il|gSP*»W ■£> C 4 fc «fc o r ■toffUfeWSiFC §5C 

4**M^Stori>*. 

[0008] c©J; 9 ftJSSii-T-iia l l ~ l 7 (c^fct 

^ftieriwsn*. *-r\ *a©*sftro5*>5>W3e 
©^(a*»o fc*as 2 q *«o ta-r. ^(c*WR2 9 
©Mffl5rBf^©«iisrw^-r4„ iFaf»w**e»w 

{CgarlfSM®We^S«rfflt>rtftotoS. *Hffi2 
40 9B+t';73 ltc«^$to, ±S®2 3 4TSS82 5 
K&StorW^StoS. ±SM2 34T«M254©Pb1 

tc« ^ > f- r ^ =7 a if m<Dm%mffljg& 27 & 
mm^ti, 7k B i«2 9©±s4Tffi©ra«:25iissEE*En 

flH/»*»-0 *^«S««»waiJ£S to€> 

011). wjs*«aitr4?a8aisaR3W**«:±#u. 
m m<Dm 3 tcjttjer sffitcft ■» /c 4 c 6 rffg^ni -r 

6. i^C>rffi©iS|®K:C r 3 3 » Au 3 5#>6ft£^Jg 
!3 7S;IftS (012). ^©MffiK:^* h VVX 

hso«ife#u. k©^ iiitr* (0 

50 1 3) . 7* hU5>* h3 9"C««$ftfcS$»*8IOT 



(3) 

3 

* h 3 9 *WJIBW* (014) . 'gm<Dtc#><D? * h U 
i^X h 3 Q&mvmWilcWfSU. ®ffi©IBi&£A£-> ; fc 

mft. mm-rz sis), v y<tfc%m^y vitfrM 

(116). *Sfc©f£. ^JSIM3 7?rX->^>^ 
{sXWM^Z-^^nZ (117). ?*hlsiSXh& 

i> x mm* m* e> smmzMM l mw&^mmz 
jtmbrfZf&Tz. - io 

[0009] 

c> £ c> -5 ISBjlI#s& -3fc„ c *iB:&© <£ 5 ^ifi(ci 

4#MBg5 8-11151 5-^R$gtC^3ftfc#J|CD;fi& 
«Xtt©J10«:-2 5" ~35' ©tEffl;C&<9. ffl©& 
^(Sj««iAiZ^lS]?:rBjC»-ri^. 7KH«^©14» 20 
±Z;£ft^©1If?EP»nrB#©L&0©-€\ WS&ft^l? 

ttYWifti&ftco&x&z. se^r, ii^ftccEnfln-r 

E P t ? -5 i Yf*#rS]©mj?J?£#BlS <? 
EPXsin35* =0. 57EPt*0, £6CC?gg 
#tt±©W®fiI-e&6<2> = 1 4* tf&XiZE Px s i n 
14' = 0 . 2 4 E PtN&9B<^£-W3$&mW#EPJJD 
Xf*ttt\ C©7ci6 t W^Bf(D^MiS^»'J^©ffS*i 

cooio] ttc *»**ii*tt*wr**ift«'c*s 

RA.X V $ 5 i C> -5 MBtf* o 3ft. 
[0 0 1 1 ] ±fBi$g£jJ?&-r£/ctf>» #2feHJ©glft 

mfrmmzm± L&mmm&v&m vtc 3 mm?-** 

JSSfj* ^ffitftt" -2> C i K* 
[0012] 

xisticfc o' z tttc-gc ? atcwmifr h Ym<o g *> o «:« 

40* ^9^65' 

[0013] ^^©ijgtii^-w. — ^©agBisasis* 5 



#^2 0 0 1-19689 1 
4 

htizmh+X'&^x, &mfflfr?>mxm.m<DWvzyj 
uxm^mttfofttiLMiciib*) , ^.z-ocom^^^ 

ISA— :>©3mBP£ f? SCi <t T S . 

[0014] #i&g!©stt-?«. fria3^©p©rt. * 

ife&c (iST ^©"Fl^ffe© 2 ^©W©i(igCD 1 . 5 ~ 2 . 

[0015] 2|s:^oJi!Sjj^«^Ki^-?r®j®T-5./c* 
♦I^inj©4»^iS«:*f- b T«*flfc*cJ&tt* * 1/ r c £ 

[0016] 3jc^©fiS6-?-(*. BaraBHF-fc&fiTSfc 
igm®©*!©^ 2 fg-r *> z c t 1 1 i> . 

[0017] (mB) *^©«|feM^a?rffl^'5. 
i. 7KS«©&^[^«X^r6]iC^^nc^?r}#o©-c 

[S]±U ©S^Ftt^mWC^-Si^iCfttg^^©^ 

[0018] ^|%BJ(D«KK#§l5i»gPi©ra 

[0019] 

[0020] mmm d mi iz&mxc j: sskh 1 © 
*ss©^*^-r0-c*i3. •*a#tfl[*Biij8-r*ttMia 

P— ©Tfr&UCftfrO'S 3 2(s:©W3 TflWSStirt**. 

[0021] #st«w©®«^©W3i3tt»©esi*© 
YW^M^rc^.. iPs^^jJro'iS^tsjB^ -en 
-en'^caoiBa W© x ia*j j; o* z i am:— s -syt 

0»4O' ~65 - tlT2><Di)Wmx$>Z>. C<Dft&6 
©|5HB^©J: 5 (C*«t>6ti/c. 
[0 02 2] 7K B ^BS i OZfrhteZ, Z-JSSMXWtt* 

m&M,x$> o jc5tt*wr #tafeje»B*isuc <t ^ t 

S««HF©i«liJBil8»tt. JSiM*K:»r**(ft«:«fcor 

S2B*5^0«:fcW'5. #ISHjfc££i^hP©itJ8 
MliOiaKttfftt^Sf 77*5. @2«:/n-rJ; 



V 



5 

g4ft-2>„ H3ttflafl*S*fc^. IJl*flS»*4*©J: 
5 2" ttifi-CIHj*[»flitt2 5'C4ft£C4%^l,-CO 
[002 3 ] — ##£HJ&cJ:£jS8m*04(C7jrr J: 

ffllW5 4BiT) ttPWisi. **W7«SM^|Si{cfflfflS io 

i/fcH?$£. Tft*>*3. W©StR-cwifia;£ft^©tiJ£ 

snrft«wk^^©JBiftSMb*£ c s * £ c 4 **-c t 
6o ^©BEW5i*««BE«:'EnJP'*"4^riPi«cj:^T:aa 

oTtsO. Xtt*FfiI©«»»fl6K:»Lrt3:XU*l*rtWli 

£0. Ytt:£lft©S»#ffi&CttOT«ZXE#9S#. 20 
XYffl#*)ffi**^0***v ZW35fiajM3:BE«l4*a< 

(c«xtt^isj^©«isi*H]arr &i&k*** & . ssfeict 

x c o s e-c**. Se-^-c. EWSt&MeStf&tcB 

coo24] s^.tt. s?jgisK:*Jc>TJi*ga«Ji* 
^TfSj(cmi? ; S:En*nb)i^fSi^©f*^a«ii. 
&mmmz£.t §tt*©&J8Hift«*»fi&** ttc <fc 30 

4. Xtt*lSj' , v©WS*4*W«EPx s i n 0T&£„ 

^* i sffi©-€-n-en(c«jS!&ffi*si?aEO. cn6 

©t*W©*SS. ~6 5* itn«»fiT 

/8j£r«4 5* ~6 0* ©iEB4-f -5©:>Wj@t?&-5C 40 
[002 6] (XttM2 ) H6tt**WCJ:*Stt*© 

gitt©»»*m-ria , r*g. —3©»ssi. 

R— ©#fa$Cf#p^5 3#©W3. W3©{*0*€.*fS)<!:{* 
JS«*ffij«:**2-3©ajBaiJl 1. OMSPl 1 

i 3. jiift^ft*@^-r*/c*©ax#spi 5. 

tWLttU 1 5 *ISA— 3©3d«» 1 7 *>6«SS^ ntfc 
0. ±&W — :>©*fi;fr6^fiSSft;Ct>a. 3:$©J»i© 
rt. 4>AW7©W*MW5©*B©R2flgrc**. *fc. 
«ti9*««JB«:JKisJc3ti'C*j»J. »©$te*S*|5fc:«-ett* so 



WHJ2 0 0 1 - 1 9689 1 
6 

!f-Ch 5>^-J-4c4«C«fco'C*«JHifi»t©llll5 
*ff 5fc©©JB«^SEffi&JMl2 
[0027] 3»*Xtt«^©*'MfKc*tl/t:**Hfc 
&#tt*LTC»S©-c, «S*m*ffli>fc»^. ^» 
M# ft w n «1gtt«xS:£«:*Hfr 4ft*. c ©*§£■«£*© 
^KJ:*«J:9fc^*2rxE>a»S9l 

Bftt>. l,*>Lft**&. ^BM^tt* 5 **©"?^^ 
ft <Tfc»»l»f*4Btt6fc<r»*:*>. 2o© 

asttspi i *&tttctcttvimttn i 5*-r»nfiatt*» 

MStitc. 

[o o 2 8 ] -ec-e. »n!Stt©*c^r*!ftt«ctfti*o 
»t»»©^tt*HWi l 9 ©££-eflft o 
-cfco. ariwti 9*W4"rs»o»Kp&**cri>*c 

tifit>ifi-ytc. &9iStt*^TSKtt#R©(»»fei9>& 
h - a *SW &©**&(i» C 4 #> 6 . Ss*? B#^ 
JSWcfc £ J: 5 K. 2 ocDjIMSB 1 1 4iDtftgB 1 5 4 © 
IBKcS 1 3 te «fc 0f3dt» 1 7 *RWfe 4 c 6 . ®«*^ 
CCJ; Z&mmWBHD&iZ 1 0 p p mfelTtc^it -5 C 4 

[0 02 9 ] Tftto-fe. j£f#SPl 7*«WfcC4(CJ:») 
a*Sgpi lfe^D^l 3«*HW*1 9 ?:fS4-r€>^:0^ 
«tf«gJJ4fc-5fc. C©/c©, *^©S^tt©JS*4 U 

-t£ o/cBsp 3 *j£t>*«si5 1 ©a o ^saibfi* 
*)WMfr&£*> (eft <3 . ffi#®*i»c>yt»»rftaoBi* 

[0030] 4JffeW 7 «fflJW5 4«Jg*t^rr6itca 
©tt:n«^:# < ft o . 4 ^xmnmmt^ < ft * 

©0141 4 &Mtt£fc©B££&ec J: ia©nB«:tt-S© 

HPi*4CtA**-:fc. S7«1i^Jffll7©^WC© 

IW©4sWStc>PtT-5>fiI^K:j;o-r, @^^c<fc*ifc 
a^^©Md f #4'©<fc5ft&i?te ; &^Trt> ; &^U;fc 
cti%^€>4. tj3Jjyw7©«*»flWW©*l© 

1. 5~2. 5»gflEK:4st»rftJ8HiSa»©SE<b»*^ 
4 ft -5 C 4 hi)" 4 ft o /Co 3 6>tC$HlCC« 1 . 8- 

2. 2<g4-TSC 4 C4#fc># > -3fc„ 

[0031] (satw3) ca8K*%w«cj:s«ffi«as 

[0 03 2] #3SteW«c<fcS«««»BW#ffl©*H*i* 

*/c, c|3J^«l7©S®9©ipI0tfte©J»l©^@9© 
i|ig©iS2{S-C*-S. CftCCcfcoT. «atj«^*f^4fto 



ffitiMmzz^ic&ffi-rzc t*5-c*/c chit 4m> 
[0 0 3 3 ] Hfl.W2"Cij*l,A:J:9K:. ^^17 - 

tut^m 7 ©»s#ffe© r. o©jsp©fffi©B§ 2 {g-ca 

[0 034 ] B$ftffltiB&-?-©t§^. 32kHz 10 

©JP<&i^3 0 umi&S. — #m@II©J*3tt0. 2 
~0. 4/imggt*S. U/c#-?T> ^ffifc^T* 

<tfi«g«»p©:£ss©5 - 1 0 %mmt teomn.<D-c 

e>ft&„ 
[0 03 5 ] 

#^««©fflflfl*tejWW?-c* 0 .' fioTk HS©il^ 20 

ffiK£fr± u^asjaiftnossc^ o fc 3 mmm^n^ ft 
t 0 ft s i c o a * . 

[HBOjS^^cSiW] 

[0 1 ] ^HjtCct-sm— conism^-r^-ea fp . * 
ji©:£{i£^-rH-ca£. 

[02] *»w«cj:s»i(i^<!!)ftjgffla!a»©«jsttfftt 

[S3] 5c <fc £ ^tb^©m*SS©ft Si 0 

^iptiTiS. 30 
[04 ] ##£?8KJ:£fS»H^©tSSi&*-- F*8MI§-f *tt 

[05] &mi< l cj:zmW)*<Dnm±£uiNm¥i-*m}-? 

[06] *«0J«:<J:sm— ©HMi?:^-rsr*5. * 



(5) ^2 0 0 1 - 1 9 6 8 9 1 

8 

* [07] #^«c£*jstt^@je#ffi«:«fcaft«Hift 

Mdf #«1>*»©iHWC i.ffi'Jffil©il'SW S ©tt&C J; -o T 

0 8 ] *mMK. J: -5>m=©3iJte09*^-r0^a s. 
09] &3fe©2W ; &^s&^£7ivr0-ca*, > 
0io] f^©3»W3U^?-*5*'ris-e*a. 
011] «£*©^Ki^©SJB§xe4^T0-cas. 

012] «£*©^K)^©S?j£Xg=lr^T0-raS. 
0 13] Sfc^©{B«i)-?-©i^i&Xli*7nT0-caS. 

014] mt<DMM?<Dmmjm*m?m-c$>2>o 

015] S£*©|glE&T©S3itXg=&^-r0'Ca?.. 

016] se*©jg»^©i!y&xs£^-r0-ca£. 

017] fi£3ft©ffi«)^©S?j»Xfi ; &^-r0TaS„ 



3 m 

5 ffliJW 
7 

g mm 
1 1 

i 3 m 

1 5 IlXtf SB 

17 £&« 

1 9 ftftN 

2 l Jg-iStSciSfSffl^WJI 
2 3 ±5e3I 

2 5 
2 7 

2 9 *JI« 

31 *-p';t 

3 3 C r 
3 5 Au 

3 7 &mm 

3 9 :7*hUi?*h 



[01 ] 



A 



X 




3. J2U 



[03] 




[09] 
w w 



49M 2001-196891 



[02] [04] [05] 




[06] [H7J 




(7) 



#H 200 1 -196891 



[010] 



[011] 





27. mmm&» 



2 5 . T5£& 



2 9. *SiS 



2 9 



[012] 



35. Au 




\ X 

3 3 * 



3 5 



[013] 
3 9. 7* M^Xh 




3 9 





3 9 3 9 3 9 



